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Abstract.—We provide information on 255 species of scale insects that are considered 
adventive or introduced in the United States. Included for each species, where applicable, 
is reference to: the state and earliest collection date in which the invader was first dis- 
covered; whether it is currently established in the United States; its pest status in the 
United States along with a validation citation; its principal hosts; and its zoogeographical 
region of origin. Information is provided about trends of pest introductions and on native 


scale-insect pests in the United States. 
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Scale insects are major agricultural pests 
and pose serious problems when introduced 
into new areas of the world without natural 
enemies. Historically, introduced scale in- 
sects have fostered the development of 
strategies for dealing with exotic pests ei- 
ther after they were detected in the United 
States or for prevention of new introduc- 
tions. Devastation caused by the cottony 
cushion scale, /cerya purchasi Maskell, in 
California was one of the reasons for the 
beginning of a new subdiscipline in ento- 
mology called biological control (Van 
Driesche and Bellows 1996). The introduc- 
tion of the San José scale, Diaspidiotus per- 
niciosus (Comstock), a serious pest of stone 
fruit crops, also had major impact and was 
one of the primary reasons that Congress 
passed the U.S. Plant Quarantine Act in 
1912 (Marlatt 1920). 


scale insects, adventive species, invasive species, exotic species, pests, geo- 


In the past 20 years, 21 new exotic spe- 
cies of scale insects have been detected in 
the continental United States. Of these, 11 
currently are considered pests and several 
others have pest potential. Some of the 
most serious pest introductions are: white 
mango scale. Aulacaspis tubercularis New- 
stead, a pest of mango first detected in 
2002; cycad aulacaspis scale, Au/acaspis 
yasmiuinatsui Takagi, a pest of cycads de- 
tected in 1996; hibiscus mealybug. Maco- 
nellicoccus hirsutus (Green), a polyphagous 
pest that is common on hibiscus detected in 
1999; miscanthus mealybug, Miscanthicoc- 
cus miscanthi (Takahashi). a pest of mis- 
canthus grass detected in 1989; papaya 
mealybug, Paracoccus marginatus Wil- 
liams and Granara de Willink, a pest of pa- 
paya and hibiscus detected in 1999; lobate 
lac scale, Paratachardina lobata (Cham- 
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berlin), a pest of numerous ornamental and 
native species detected in 1999; black par- 
latoria scale, Parlatoria ziziphi (Lucas), a 
pest of citrus detected in 1985; and vine 
mealybug, Planococcus ficus (Signoret), a 
pest of fig and grapes detected in 1994. 

Although one of us (DRM) has partici- 
pated in several programs aimed at gaining 
definitive data on introduced insects in the 
United States, e.g., McGregor (1973), Sail- 
er (1978, 1983), no comprehensive analysis 
is available on the adventive scale insects 
of the United States. Therefore, the objec- 
tives of this study are to: l) list the adven- 
tive scale insects of the United States and 
record data on: first detection date in the 
United States (with validation source), de- 
gree of certainty that the species is adven- 
tive, pest status in United States, reference 
to pest status when available, principal 
hosts, zoogeographic area of origin, vali- 
dation source of origin when available, and 
eradication status; 2) analyze these data and 
determine if patterns exist; and 3) compare 
these data with those of Sailer (1978) for 
all insects. 


MATERIALS AND METHODS 


We have treated species as introduced 
only when they are established in an exte- 
rior environment. We have excluded species 
that were discovered in nurseries or green- 
houses and ultimately were eradicated, or 
species that were taken in quarantine. As far 
as we are aware, no species have been pur- 
posefully introduced for biological control, 
although at least one, Trabutina mannipara 
(Hemprich and Ehrenberg), has been con- 
sidered as a biological control agent of salt- 
cedar, Tamarix spp. (DeLoach et al. 1996). 

Some of the data that we have compiled 
are subjective. For example, in trying to de- 
termine the area of origin of a species, we 
have relied on statements in the literature, 
distribution of less widespread congeneric 
(and hopefully related), and, in a few in- 
stances, our best guess. Determining if a 
species is adventive or indigenous has not 
always been clear, particularly when it may 
have its origin from Nearctic Mexico or 


Central America. In some cases, we have 
been unable to find evidence or area of or- 
igin, and in other situations we have been 
unable to decide which of two zoogeo- 
graphic regions is the area of origin. Thus, 
the statistics given in the tables and charts 
do not always add up to the exact number 
of invasive species (255). 

For recording the earliest record of an ad- 
ventive in the United States, we have relied 
on published records and specimens ex- 
amined in the collections of The National 
Entomological Collection of the National 
Museum of Natural History, Beltsville, 
Maryland (USNM); The Florida State Col- 
lection of Arthropods, Gainesville, Florida 
(FSCA); and The Bohart Museum, Davis, 
California (UCD). It is possible that older 
records exist for some species, but we an- 
ticipate that the dates reported here are 
close approximations of the first U.S. de- 
tections. Although some species may have 
been introduced in 1700's or earlier, little or 
no documentation to verify the time or lo- 
cation of these introductions is available. 
For most of these, the earliest detection re- 
cord is from the 1870's or 1880's when 
specimens were first deposited in collec- 
tions, even though these species might have 
been present decades earlier. 

For determining the pest status of a spe- 
cies, we have relied on the literature. If 
statements are made that a species is a pest, 
is causing harm, requires control measures, 
is economically important, or some com- 
parable comment, we are considering these 
species to be pests. Our decisions about 
pest-status intensity, 1.e., minor pest, pest, 
or serious pest, are based on our experience 
or statements in the literature. We provided 
references on pest status when available. 

The principal adventive scale hosts were 
grouped in categories that associated large 
numbers of scale-insect species. These host- 
plant groupings are not always comparable, 
e.g., polyphagous vs. tree species, but they 
provide useful information on high-risk 
host categories. Our definition of polypha- 
gous is any known from 10 or more fami- 
lies of host plants. 
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In our previous papers (Miller et al. 
2002, Miller and Miller 2003), we deviated 
from the strict definition of an invasive spe- 
cies and used it synonymously with adven- 
tive, alien, exotic, and immigrant (see 
Wheeler and Hobeke 2001 for discussion of 
terminology). Here, we restrict the defini- 
tion of an invasive species to conform to 
prevailing usage, i.e., a species that has in- 
vaded a HABITAT (not necessarily a polit- 
ical unit) and is causing harm or has the 
potential of causing harm. 

In compiling statistics about the scale in- 
sect fauna, we have grouped the scales into 
five categories, i.e., all scales, diaspidids, 
pseudococcids, coccids, and all other scale 
families. 


RESULTS 


Based on information in ScaleNet (Ben- 
Dov et al. 2003), there are 7,355 species of 
scale insects worldwide, 2,369 species of 
diaspidids (32% of all scales in the world), 
2,048 pseudococcids (2896). 1,129 coccids 
(15%). and 1,179 species in all other fam- 
ilies (1696). In the continental United 
States, there are 1.019 species of scales, 320 
species of diaspidids (31% of all scales in 
the United States), 356 species of pseudo- 
coccids (3596), 105 coccids (1096), and 238 
species in all other families (2396). Assum- 
ing that these groups have been equally col- 
lected and studied (which is unlikely), it ap- 
pears that diaspidid diversity is about the 
same proportion in the United States as in 
the rest of the world, the diversity of pseu- 
dococcids and other scale families ts high. 
and the diversity of coccids is low. 

Table 1 provides information on 255 
scale-insect species that are hypothesized as 
adventives in the United States (1 aclerdid, 
IO asterolecanüds, | cerococcid, 43 coc- 
cids, | conchaspidid, 132 diaspidids, 5 er- 
iococcids, | kerriid, 3 margarodids, | or- 
thezüd, | phoenicococcid, and 56 pseudo- 
coccids). When comparing the number of 
introduced species in the United States with 
the total number of world species in the five 
categories, the percentages lor each are 
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about the same. That is. 255 species of in- 
troduced scale insects comprise about 3% 
of the world's scale fauna; 132 introduced 
diaspidids constitute about 6% of the 
world's armored scale fauna; 56 pseudococ- 
cids is about 3% of the world's mealybug 
fauna; 43 coccids is about 4% of the soft 
scale fauna; and 24 is about 1% of the 
world's "all other families" fauna. The suc- 
cess rate of introduction appears relatively 
similar for the five categories of scale in- 
sects. The possible exception is the taxa 
placed in the "all other families" category. 
which may have a slightly lower rate of in- 
troduction success. 

Examination of the relative size of the 
adventive scale diversity in the United 
States with that of the native fauna reveals 
that more than 2546 of the species of all 
scale insects in the United States are intro- 
duced species. Even more surprising is that 
4096 of all U.S. diaspidids and coccids 
found in the United States are introduced. 
Although the adventive loads in the pseu- 
dococcids (15%) and “all other families” 
(10%) is considerably lower, they still are 
high compared with other insect groups. 
About 2,000 species of introduced insects 
occur in the continental United States, com- 
prising only about 1—2% of the total insect 
fauna (Wheeler and Hoebeke 2001). The 
255 spectes of introduced scale insects in 
the United States represent about 13% of 
all adventive insects in the U.S. If we com- 
pare the number of United States scales 
with the total insect fauna (assuming that 
there are 90.000 species of insects in the 
United States (Kosztarab and Schaefer 
1990)). then the 1.019 scale insects in the 
United States comprise only about 1% of 
the insect fauna. These numbers reflect an 
abnormally large number of introduced 
scale insects in the United States compared 
with other insect groups. 

It is interesting to note that there was a 
peak of introductions between 1890 and 
1920 (Fig. 1), and that there has been a 
steudy decline to the present. This trend is 
reasonably consistent for all five categories 
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of scale insects (Fig. 2), although a few 
more pseudococcids have been introduced 
over the past 60 years. We do not see the 
increase that might have been anticipated 
with rapid international transit and expand- 
ed world trade. As suggested by Sailer 
(1978), the enactment of the Plant Quar- 
antine Act in 1912, and its intensive imple- 
mentation in 1920, might explain some ap- 
parent success in preventing more invaders 
from becoming established (Fig. 1). How- 
ever, complacency should not be the modus 
operandi! Examination of the accumulation 
curve (Fig. 3) shows a substantial increase 
in the adventive scale-insect load with a 
rate of about one species each year. The 
economic impact of this load is consider- 
able; the impact will intensify as additional 
problematic invaders become established. 

The majority of U. S. adventive scale in- 
sects (Fig. 4) originated in the Palearctic Re- 
gion (105 species), followed by the Oriental 
(67), Neotropical (43), Afrotropical regions 
(22), Australasian (16), and Nearctic (16). 
Some scales with uncertain origins (eg. 
Bambusaspis bambusae (Boisduval)) are in- 
cluded within two regions. These data are 
similar to Sailer (1978). Although he divided 
his geographic information more finely than 
ours, by combining his subunits into zoo- 
geographic regions his results were similar: 
most species were from the Palearctic, fol- 
lowed by the Neotropical, Oriental, Afro- 
tropical, and Australasia. He considered 
Mexico as strictly Neotropical Region. 

In analyzing host data (Fig. 5), the over- 
whelming majority of invasive scale species 
are polyphagous (112 species); 47 species 
are primarily found on trees; 32 are on 
grasses, including bamboo; 13 on orchids, 
bromeliads, or cacti; 12 on tropical fruit; 9 
primarily on shrubs; and 30 on other hosts. 

To evaluate the pest status of invasive 
scale insects, we analyzed the data in two 
ways: 1) Of the 255 introduced species of 
scale insects in the United States, 191 
(7596) are considered pests, and of these, 
48 (2596) are considered to be serious pests 
(Fig. 6); 2) We also compared native (Table 
2) and adventive pests. There are 65 species 


Origin 


Williams and Granara 
de Willink 1992 


Hambleton 1976 


PAL 
ORI ? 
NEA 
AFR 
AFR 
AFR 


Principal 
Hosts 

alfalfa 
sugar cane 
cactus 
lilies 
succulents 
Caralluma 


Pest Status in 
to Pest Status 


dlekauff 1967 


Manichote and Mid- 
minor pest 


Godfrey and Pickel 


1998 
minor pest 
Ben-Dov 1994 
pest 
Ben-Dov 1994 
pest 
McKenzie 1967 
minor pest 
Gill, in press 


pest 


Introduced 
likely 
likely 
uncertain 
likely 
likely 
likely 


Earliest 
U.S. Record 
McKenzie 1967 
CA, 1994 


CA, 1921 
McKenzie 1967 
FL, 1944 
USNM 

CA, 1938 
McKenzie 1967 
CA, 1925 
McKenzie 1967 
CA, 1935 
USNM 


Eradication 
Status 
established 
established 
established 
established 


uncertain 
uncertain 


Continued. 


Introduced 
Species 
gia brevicruris 
(De Lotto) 


(McKenzie) 
Vyrburgia trionymoides 


(Cockerell) 
Spilococcus mamillariae 

(Bouche) 

(Bouche) 


Kuwana 
Vrybur, 


Rhizoecus kondonis 
Saccharicoccus sacchari 
Vryburgia amaryllidis 


Table 1. 
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D Number of Adventive Scales at 30-year Intervals 
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Figs. 1-2. Adventive scales. 1, Number of adventive scales in the United States recorded at 30-year intervals. 
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2. Number of adventive scales (overall and selected families) in the United States reported at 30-year intervals. 
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(°) Accumulated Number of Adventive Scales at 30-year Intervals 


Number of Scales 


Before 1889 1890-1919 1920-1949 1950-1979 1980-present 
Dates 


(4) Origin of Adventive Scales in the U.S. 


Number of Scales 


Australasian Nearctic Afrotropical Neotropical Oriental Palearctic 
Region 


Figs. 3-4. Adventive scales. 3, Accumulated number of adventive scales in the United States at 30-year 
intervals. 4, Origin of adventive scale species in the United States. 
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(5) Host Plants of Adventive Scales to the U.S. 
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Figs. 5-6. Adventive scales. 5, Number of adventive scale species in the United States on specified hosts. 
6. Percent of adventive scale species that are pests in the United States. 
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Table 2. List of native U.S. species of scale insects considered pests. 


Name of Native Scale 


Cerococcidae 

Cerococcus parrotti (Hunter) 
Cerococcus quercus Comstock 
Cerococcus kalmiae Ferris 

Coccidae 

Mesolecanium nigrofasciatum (Pergande) 
Neolecanium cornuparvum (Thro) 
Pseudophilippia quaintancii Cockerell 
Pulvinaria acericola (Walsh and Riley) 
Pulvinaria hydrangeae Steinweden 
Pulvinaria innumerabilis (Rathvon) 
Toumeyella liriodendri (Gmelin) 
Toumeyella parvicornis (Cockerell) 
Toumeyella pini (King) 

Diaspididae 

Abgrallaspis ithacae (Ferris) 
Chionaspis americana Johnson 
Chionaspis corni Cooley 

Chionaspis furfura (Fitch) 

Chionaspis heterophyllae Cooley 
Chionaspis pinifoliae (Fitch) 

Clavaspis ulini (Johnson) 
Conistockiella sabalis (Comstock) 
Cupressaspis shastae (Coleman) 
Diaspidiotus ancylus (Putnam) 
Diaspidiotus forbesi (Johnson) 
Diaspidiotus juglansregiae (Comstock) 
Diaspidiotus liquidambaris (Kotinsky) 
Diaspidiotus osborni (Newell and Cockerell) 
Diaspidiotus uvae (Comstock) 
Hemiberlesia neodiffinis Miller and Davidson 
Melanaspis obscura (Comstock) 
Melanaspis lilacina (Cockerell) 
Melanaspis tenebricosa (Comstock) 
Nuculaspis californica (Coleman) 
Quernaspis quercus (Comstock) 
Rhizaspidiotus dearnessi (Cockerell) 


Eriococcidae 

Eriococcus azaleae Comstock 
Eriococcus coccineus Cockerell 
Eriococcus quercus (Comstock) 
Kermesidae 

Allokermes kingii (Cockerell) 
Eriokermes gillettei (Tinsley) 
Nanokermes folium Bullington and Kosztarab 
Lecanodiaspididae 

Lecanodiaspis prosopidis (Maskell) 
Margarodidae 


Eumargarodes laingi Jakubski 
Margarodes meridionalis Morrison 
Matsucoccus acalyptus Herbert 


Reference to Pest Status 


Lambdin and Kosztarab 1977 
Lambdin and Kosztarab 1977 
Lambdin and Kosztarab 1977 


Kosztarab 1996 

Williams and Kosztarab 1972 
Hamon and Williams 1984 
Kosztarab 1996 

Williams and Kosztarab 1972 
Williams and Kosztarab 1972 
Kosztarab 1996 

MacAloney 1961 

Kosztarab 1996 


Pirone 1970 

Dodge and Rickett 1943 
Baker 1972 

Kosztarab 1996 

Negron and Clarke 1995 
Kosztarab 1996 

Miller and Davidson 1990 
Miller and Davidson 1990 
Michener et al. 1957 
Polavarapu et al. 2000 
Beardsley and González 1975 
Gill 1997 

Baker 1972 

Miller and Davidson 1990 
Johnson et al. 1999 
Miller and Davidson 1998 
Stoetzel and Davidson 1971 
Miller and Davidson 1990 
Baker 1972 

Johnson and Lyon 1988 
Herbert 1936 

Lacroix 1926 


Miller and Miller 1992 
Miller and Miller 1992 
Kosztarab 1996 


Kosztarab 1996 
Miller 1991 
McConnell and Davidson 1959 


Kosztarab 1996 


Spink and Dogger 1961 
Kouskolekas and Self 1973 
McCambridge 1974 


Pest Status 


minor pest 
minor pest 
minor pest 


pest 
pest 
minor pest 
pest 
minor pest 
pest 
pest 
minor pest 
minor pest 


pest 

minor pest 
minor pest 
pest 

serious pest 
serious pest 
minor pest 
pest 

minor pest 
pest 

pest 

pest 

minor pest 
minor pest 
serious pest 
minor pest 
serious pest 
minor pest 
serious pest 
pest 

minor pest 
minor pest 


pest 
serious pest 
pest 


minor pest 
minor pest 
minor pest 


minor pest 


minor pest 
pest 
pest 
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Name of Native Scale 


Reference to Pest Status Pest Status 


Matsucoccus bisetosus Morrison 
Matsucoccus gallicolus Morrison 
Matsucoccus vexillorum Morrison 
Stomacoccus platani Ferris 
Xylococculus betulae (Pergande) 
Xylococculus macrocarpae (Coleman) 


Pseudococcidae 

Ehrhornia cupressi (Ehrhorn) 

Oracella acuta (Lobdell) 

Paracoccus juniperi (Ehrhorn) 

Phenacoccus acericola King 

Phenacoccus gossypii Townsend and Cockerell 
Phenacoccus madeirensis Green 


Phenacoccus minimus Tinsley 
Phenacocus solani Ferris 
Pseudococcus maritimus (Ehrhorn) 
Pseudococcus viburni (Signoret) 
Rhizoecus floridanus Hambleton 
Rhizoecus simplex (Hambleton) 
Trionymus haancheni McKenzie 


Putoidae 


Puto cupressi (Coleman) 
Puto sandini Washburn 


McKenzie 1942 serious pest 


Parr 1939 minor pest 
McKenzie 1943b pest 
Gill 1993 serious pest 
Gill 1993 minor pest 
Gill 1993 pest 
Herbert 1920 minor pest 
Negron and Clarke 1995 pest 
Calkins 1946 minor pest 
Britton 1924 minor pest 
Myers 1932 minor pest 
Williams and Granara de pest 


Willink 1992 
Miller 199] 
Miller 1991 
Geiger and Daane 2001 


minor pest 
minor pest 
serious pest 


Whiting and Hoy 1998 pest 
Hamlen 1974 minor pest 
Miller 1991 minor pest 
Osborn 1952 pest 
Miller 1991 minor pest 
Washburn 1965 minor pest 


of native scale insects that are considered 
pests (Cerococcidae 3, Coccidae 9, Diaspi- 
didae 22, Eriococcidae 3, Kermesidae 3, 
Lecanodiaspididae 1, Margarodidae 9, 
Pseudococcidae 13, Putoidae 2). Of the na- 
tive pests, only 9 (1496) are rated as serious, 
considerably less than the 2546 figure for 
introduced pests. A surprisingly large num- 
ber in the category "all other families" are 
native pest species (Fig. 7). The large per- 
centages of these are margarodids, espe- 
cially species of Matsucoccus. 

The number of native pest species (65). 
in combination with the introduced pests 
(191), totals 256 species of scale insects 
that are considered pests in the United 
States or 25% of the all the scale insects in 
the U.S. 


DISCUSSION 


Many of our findings are similar to those 
reported by Sailer (1978, 1983) for all in- 
sects. The similaries are: the majority of in- 


troduced species are indigenous to thé Pa- 
learctic Region; introductions occurred at 
an increasing rate until about 1920 and de- 
clined since; the adventive species load is 
increasing at an alarming rate when the ac- 
cumulation curve data are analyzed; within 
the adventive species that occur in the Unit- 
ed States, slightly more than half are pests 
or minor pests, slightly less that one quarter 
are major pests, and slightly more than one 
quarter are non- pests. 

There are some interesting differences 
between the statistics for all insects and 
scales. Sailer (1978) indicated that about 
196 of the insect and mite fauna in the Unit- 
ed States is introduced, but for scale insects, 
it is about 25%. Although scales make up 
only slightly more than 1% of the U.S. in- 
sect fauna, they represent about 12% of the 
adventive insect fauna. Scale insects may 
represent a substantial percentage of the ad- 
ventive insect fauna in other countries as 
well. For example, Charles (1998) indicated 
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Native and Adventive Scale Pests in the U.S. 


B native species 


B adventive species 


Percent 


All Scale Families Diaspididae 


Fig. 7. 


that 24 species of Coccoidea represented 
24% of the total “exotic” arthropod pests 
of fruit crops in New Zealand. 

Gill (1997) summarized information on 
the rather impressive list of diaspidid spe- 
cies that have been eradicated or have not 
been detected after a period of establish- 
ment in California. Species such as Hall 
scale, Mercetaspis halli (Green), and date 
palm scale, Parlatoria blanchardi (Targioni 
Tozzetti), required major, long-term eradi- 
cation effort (Boyden 1941, Fosen et al. 
1953), but the successful elimination of 
these pests may have saved of millions of 
dollars annually. Gill (1997) mentioned 25 
species of armored scales as having been 
eradicated or disappeared, an impressive re- 
cord when compared with eradication suc- 
cess in many other invasive insects. Unfor- 
tunately, no comparable information on 
eradication efforts in other states is avail- 
able. 


Pseudococcidae 


Coccidae All other Scale Families 


Adventive scales in relation to native scales as pests in the United States. 


SUMMARY 


1) There are 255 introduced scale-insect 
species in the United States and a total 
scale-insect fauna of 1,019 species. 

2) The U.S. fauna includes an unusually 
large number of introduced scale insects 
compared with most other insect groups. 

3) The largest number of introduced scale 
insects originated in the Palearctic Re- 
gion and they usually are polyphagous. 

4) Of the 255 introduced species, about 
75% are pests. 

5) Of the 766 indigenous U.S. scale spe- 
cies, only about 8% are pests. 

6) The largest number of introduced scale 
species was detected between 1890 and 
1920, and the number of introductions 
has decreased over time. 

7) Recent rates of detection are about one 
species each year, which is dramatically 
increasing the pest load, placing an ever- 
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increasing pest burden on U.S. agricul- 
ture. 


ACKNOWLEDGMENTS 


We are especially grateful to Al Wheeler 
(Department of Entomology, Clemson Uni- 
versity, Clemson, SC), Avas Hamon (re- 
tired, Florida Department of Agriculture 
and Consumer Services, Division of Plant 
Industry, Gainesville, FL), Tom Henry 
(Systematic Entomology Laboratory), Ron- 
ald Ochoa (Systematic Entomology Labo- 
ratory) and Douglas Williams (Department 
of Entomology, The Natural History Mu- 
seum, London, UK) for their careful ex- 
amination of a draft of this manuscript and 
for their thoughtful criticisms which added 
significantly to the final publication. We 
also thank Penny Gullan (Department of 
Entomology, University of California, Da- 
vis) for checking information on slides in 
the Bohart Museum. We also are indebted 
to Jonathan Eibl (Systematic Entomology 
Laboratory) for his help with manuscript 
format. 


LITERATURE CITED 


Armitage, H. M. and H. L. McKenzie. 1952. Present 
status of the olive pollinia scale Pollinia pollini 
(Costa) in California (Homoptera; Coccoidea; As- 
terolecanidae). Bulletin of the California Depart- 
ment of Agriculture 41: 115-121. 

Avidov, Z. and I. Harpaz. 1969. Plant Pests of Israel. 
Israel Universities Press, Jerusalem, 549 pp. 
Baker, W. L. 1972. Eastern forest insects. United States 
Department of Agriculture, Forest Service, Mis- 

cellaneous Publications 1175, 642 pp. 

Balachowsky, A. S. 1948. Les cochenilles de France, 
d'Europe, du nord de l'Afrique et du bassin Méd- 
iterranéen. IV. Monographie des Coccoidea, clas- 
sification—Diaspidinae (Premiere partie). Actuali- 
tés Scientifiques et Industrielles 1054: 243—394. 

. 1950. Les cochenilles de France, d'Europe, 

du Nord de l'Afrique et du Bassin Méditerranéen. 

V.—monographie des Coccoidea; Diaspidinae 

(deuxiéme partie) Aspidiotini. Entomologique Ap- 

plicata Actualités Sciences et Industrielles 1087: 

397-557. 

. 1953. Les cochenilles de France d'Europe, du 

Nord de l'Afrique, et du bassin Méditerranéen. 

V1I.—Monographie des Coccoidea: Diaspidinae- 

1V, Odonaspidini-Parlatorini. Entomologique Ap- 


151 


plicata Actualités Sciences et Industrielles 1202: 

725-929. 

. 1954. Les cochenilles Paléarctiques de la tribu 

des Diaspidini. Mémoires Scientifiques de Institut 

Pasteur, Paris. 450 pp. 

1958. Les cochenilles du Sahara Francais. 
lere partie. Travaux de l'Institut de Recherches 
Sahariennes 3: 31—53. 

Bartlett, B. R. 1978. Coccidae, pp. 57—74. In Clausen, 
C. P, ed. Introduced Parasites and Predators of 
Arthropod Pests and Weeds: A World Review. 
Agricultural Research Service. United States De- 
partment of Agriculture. Washington, D.C.. 545 
pP. 

Bean, J. L. and P. A. Godwin. 1955. Description and 
bionomics of a new red pine scale Matsucoccus 
resinosae. Forest Science 1: 164—176. 

Beardsley, J. W. and R. H. González. 1975. The biol- 
ogy and ecology of armored scales. Annual Re- 
view of Entomology 20: 47-73. 

Ben-Dov, Y. 1974. A revision of /schiiaspis Douglas 
with a description of a new allied genus (Homop- 
tera: Diaspididae). Journal of Entomology (B) 43: 
19-32. 

. 1988. The scale insects (Homoptera: Coccoi- 

dea) of citrus in Israel: Diversity and pest status. 

Proceedings of the Sixth International Citrus Con- 

gress, Tel Aviv, Israel, March 6-11, 1988: 1075- 

1082. 

. 1994. A Systematic Catalogue of the Mealy- 
bugs of the World (Insecta: Homoptera: Coccoi- 
dea: Pseudococcidae and Putoidae) with Data on 
Geographical Distribution, Host Plants, Biology 
and Economic Importance. Intercept Limited, An- 
dover, UK, 686 pp. 

Ben-Dov, Y., D. R. Miller, and G. A. C. Gibson. 2003. 
ScaleNet [web page] http://www.sel.barc.usda. 
gov/scalenet/scalenet.htm. Accessed 29 March 
2004. 

Blackburn, V. L. and D. R. Miller. 1984. Pests not 
known to occur in the United States or of limited 
distribution, No. 44: Black parlatoria scale. United 
States Department of Agriculture, Plant Protection 
and Quarantine, Animal and Plant Health Inspec- 
tion Service 81—45: I-13. 

Boyden, B. L. 1941. Eradication of the parlatoria date 
scale in the United States. Miscellaneous Publi- 
cations United States Department of Agriculture 
No. 433, 62 pp. 

Britton, W. E. 1924. Some of the principal insects at- 
tacking shade trees in Connecticut. Bulletin of the 
Connecticut Agricultural Experiment Station No. 
263: 156-170. 

Brown, L. R. and C. O. Eads. 1967. Insects affecting 
ornamental conifers in southern California. Bul- 
letin of the California Agricultural Experiment 
Station 834: 1—72. 

Calkins, L. 1946. Notes on the juniper mealybug. 


152 PROCEEDINGS OF THE ENTOMOLOGICAL SOCIETY OF WASHINGTON 


Pseudococcus juniperi Ehrhorn. Journal of the 
Kansas Entomological Society 19: 66-69. 

Charles, J. G. 1998. The settlement of fruit crop ar- 
thropod pests and their natural enemies in New 
Zealand: An historical guide to the future. Bio- 
control News and Information 19(2): 47N-58N. 

Carnegie, A. J. M. 1997. 3.3.10 Sugarcane and bam- 
boo, 333-341. In Ben-Dov, Y. and C. J. Hodgson, 
eds. Soft Scale Insects— Their Biology, Natural 
Enemies and Control, Vol. 7B. Elsevier, Amster- 
dam and New York, 442 pp. 

Carnes, E. K. 1907. The Coccidae of California. Sec- 
ond Biennial Report of the Commissioner of Hor- 
ticulture of the State of California (1905-1900): 
155-222. 

Carter, W. 1935. Studies on biological control of Pseu- 
dococcus brevipes (Ckl.) in Jamaica and Central 
America. Journal of Economic Entomology 28: 
1037-1041. 

Chada, H. L. and E. A. Wood. 1960. Biology and con- 
trol of the rhodes-grass scale. United States De- 
partment of Agriculture Technical Bulletin 1221: 
1-21. 

Chamberlin, J. C. 1925. A new species of Lepidosa- 
phes from China. Pan-Pacific Entomologist 2: 85— 
87. 

Cockerell, T. D. A. 1893. Coccidae, or scale insects.— 
II. Bulletin of the Botanical Department, Jamaica 
40: 7-9. 

Cooper, R. M. and R. D. Oetting. 1989. Life history 
and field development of the camellia scale (Ho- 
moptera: Diaspididae). Annals of the Entomolog- 
ical Society of America 82: 730—736. 

Comstock, J. H. 1881. Report of the Entomologist. Re- 
port of the Commissioner of Agriculture, United 
States Department of Agriculture 1880/1881: 
276-349. 

. 1883. Second report on scale insects, includ- 
ing a monograph of the sub-family Diaspinae of 
the family Coccidae and a list, with notes of the 
other species of scale insects found in North 
America. Department of Entomology Report, Cor- 
nell University Agricultural Experiment Station 2: 
47-142. 

Cox, J. M. 1987. Pseudococcidae (Insecta: Hemiptera). 
Fauna of New Zealand. Duval, C. T. (series ed.), 
11. DSIR Science Information Publishing Centre, 
Wellington, New Zealand. 229 pp. 

. 1989. The mealybug genus Planococcus (Ho- 
moptera: Pseudococcidae). Bulletin British Mu- 
seum (Natural History), Entomology 58(1): 1-78. 

Cranshaw, W., D. Gerace, and N. Demirel. 1998. Con- 
trol of hawthorn mealybug, 1997. Arthropod Man- 
agement Tests 23; 359—360. 

Deitz, L. L. and J. A. Davidson. 1986. Synopsis of the 
armored scale genus Melanaspis in North Amer- 
ica (Homoptera: Diaspididae). North Carolina Ag- 


ricultural Research Service, Raleigh, NC. Tech- 
nical Bulletin 279, 91 pp. 

Dekle. G. W. 1965. Oleander scale (Phenacaspis cock- 
erelli (Cooley)) (Homoptera: Coccidae). Entomol- 
ogy Circular, Florida Department of Agriculture 
and Consumer Services Division of Plant Industry 
32: 1-2. 

. 1966. Aglaonema scale (Temnaspidiotus ex- 

cisus (Green)) (Homoptera: Diaspididae). Ento- 

mology Circular, Florida Department of Agricul- 
ture and Consumer Services Division of Plant In- 

dustry 49: 1-2. 

1969. Stellate scale Vinsonia stellifera 

(Westw.) (Homoptera—Coccidae). Entomology 

Circular, Florida Department of Agriculture and 

Consumer Services Division of Plant Industry 80: 

1-2. 

. 1973. Tessellated scale, Eucalymnatus tessel- 

latus (Signoret). Entomology Circular, Florida De- 

partment of Agriculture and Consumer Services 

Division of Plant Industry 138: 1-2. 

. 1976. Florida armored scale insects. “ Arthro- 
pods of Florida and neighboring land areas." Flor- 
ida Department of Agriculture and Consumer Ser- 
vices Division of Plant Industry 3, 345 pp. 

DeLoach, C. J., D. Gerlind, L. Fornasari, R. Sobhian, 
S. Myartseva, I. D. Mityaev, Q. G. Lu, J. L. Tracy, 
R. Wang, J. E Wang, and A. Kirk. 1996. Biolog- 
ical control programme against saltcedar (Tamarix 
Spp.) in the United States of America: Progress 
and problems. Proceedings of the 9th International 
Symposium on Biological Control of Weeds, Stel- 
lenbosch, South Africa, 19—26 January 1996. 
253-260. 

Del Rivero, J. M. 1966. Nota sobre una plaga de agrios 
y aguacates. Boletin de Patologia Vegetal y En- 
tomologia Agricola, Madrid 29: 59-62. 

Dodge, B. O. and H. W. Rickett. 1943. Diseases and 
Pests of Ornamental Plants. Jaques Cattell Press, 
Lancaster, Pennsylvania, 638 pp. 

Donaldson, D. R., W. S. Moore, C. S. Koehler, and J. 
L. Joos. 1978. Scales threaten iceplant in Bay 
area. California Agriculture 32: 4—7. 

Ebeling, W. 1959. Subtropical Fruit Pests. Division of 
Agricultural Sciences, University of California, 
Los Angeles, 436 pp. 

Ehrlich, J. 1932. The occurrence in the United States 
of Cryptococcus fagi (Baer). Dougl., the insect 
factor in a menacing disease of beech. Journal of 
the Arnold Arboretum 13: 75-80. 

Essig, E. O. 1910. Notes on California Coccidae, V. 
Pomona College Journal of Entomology 2: 209— 
2222. 

Ferris, G. E 1937. Atlas of the Scale Insects of North 
America. Series |. Stanford University Press, Palo 
Alto, California. 

1941. Atlas of the Scale Insects of North 


VOLUME 107, NUMBER 1 


America. Series 3. Stanford University Press, Palo 

Alto, California. 

. 1953. Atlas of the Scale Insects of North 
America, v. 6, The Pseudococcidae (Part 1I). Stan- 
ford University Press, Palo Alto, California, 506 
pP. 

Ferris, G. E and V. P. Rao. 1947. The genus Pinnaspis 
Cockerell (Homoptera: Coccoidea: Diaspididae). 
(Contribution No. 54). Microentomology 12: 25— 
58. 

Fosen, E. H., A. W. Cressman, and H. M. Armitage. 
1953. The Hall scale eradication project. Circular 
(United States Department of Agriculture) No. 
920, 16 pp. 

Fox-Wilson, G. 1939. Insect pests of the genus Rko- 
dodendron. Internationaler Kongress Entomolo- 
gische (Berlin) 7: 2296-2323. 

Geiger, C. A. and K. M. Daane. 2001. Seasonal move- 
ment and distribution of the grape mealybug (Ho- 
moptera: Pseudococcidae): Developing a sam- 
pling program for San Joaquin Valley vineyards. 
Journal of Economic Entomology 94: 291—301. 

Gill, R. J. 1979. A new species of Pulvinaria Targioni 
Tozzetti (Homoptera: Coccidae) attacking ice 
plant in California. Pan-Pacific Entomologist 55: 
241—250. 

. 1988. The Scale Insects of California: Part 1. 

The Soft Scales (Homoptera: Coccoidea: Cocci- 

dae). California Department of Food and Agricul- 

ture, Sacramento, 132 pp 

. 1993. The Scale Insects of California: Part 2. 

The Minor Families (Homoptera: Coccoidea). 

California Department of Food and Agriculture, 

Sacramento, 241 pp. 

. 1997. 3.3.1 Citrus, pp. 207—215. In Ben-Dov, 

Y. and C. J. Hodgson, eds., Soft Scale Insects— 

Their Biology, Natural Enemies and Control, Vol. 

7B. Elsevier, Amsterdam and New York, 442 pp. 

. in press. The Scale Insects of California: Part 
4. The Mealybugs (Hemiptera: Pseudococcidae & 
Putoidae). California Department of Food and Ag- 
riculture, Sacramento. 

Gill, R. J. and M. Kosztarab. 1997. 3.1.1 Economic 
importance, pp. 161—163. Jz Ben-Dov, Y. and C. 
J. Hodgson, eds. Soft Scale Insects—Their Biol- 
ogy, Natural Enemies and Control, Vol. 7B. El- 
sevier, Amsterdam and New York, 442 pp. 

Gill, R. J., S. Nakahara, and M. L. Williams. 1977. A 
review of the genus Coccus Linnaeus in America 
north of Panama (Homoptera: Coccoidea: Cocci- 
dae). Occasional Papers in Entomology, State of 
California, Department of Food and Agriculture 
24: 1—44. 

Gill, S. A., D. R. Miller, and J. A. Davidson. 1982. 
Bionomics and taxonomy of the Euonymus scale. 
Unaspis euonymi (Comstock), and detailed bio- 
logical information on the scale in Maryland (Ho- 
moptera: Diaspididae). University of Maryland, 


155 


Agricultural Experiment Station, Miscellaneous 
Publication 969, 36 pp. 

Gimpel. W. E. D. R. Miller. and J. A. Davidson. 1974. 
A systematic revision of the wax scales. genus 
Ceroplastes, in the United States (Homoptera; 
Coccoidea; Coccidae). University of Maryland, 
Agricultural Experiment Station, Miscellaneous 
Publication 841, 85 pp. 

Gimpel, W. E and D. R. Miller. 1996. Systematic anal- 
ysis of the mealybugs in the Pseudococcus mari- 
limus complex (Homoptera: Pseudococcidae). 
Contributions on Entomology, International 2: 1— 
163. 

Godfrey, L. D. and C. Pickel. 1998. Seasonal dynamics 
and management schemes for a subterranean 
mealybug, Rhizoecus kondonis Kuwana, pest of 
alfalfa. The Southwestern Entomologist 23: 343— 
350. 

Gonzalez, R. H. 1981. Biología, ecología y control de 
la escama de San José en Chile, Quadraspidiotus 
perniciosus (Comst.). Publicaciones en Ciencia 
Agricultura, Universidad de Chile, Facultad Cien- 
cia Agrarias, Veterinarias, y Forestales 9: 1—64. 

Halbert, S. E. 1995. Litchi chinensis. Tri-ology 34(4): 1. 

Hambleton, E. J. 1973. Florida mealybugs of the genus 
Rhizoecus with description of a new species (Ho- 
moptera: Pseudococcidae). Proceedings of the En- 
tomological Society of Washington 75: 62-71. 

. 1976. A revision of the New World mealy- 
bugs of the genus Rhizoecus (Homoptera: Pseu- 
dococcidae). United States Department Agricul- 
ture Technical Bulletin 1522. 88 pp. 

Hamilton, C. C. 1942. The taxus mealybug. Pseudo- 
coccus cuspidatae Rau. Journal of Economic En- 
tomology 35: 173-175. 

Hamlen, R. A. 1974. Populations of economically im- 
portant insects and mites on Florida grown tropical 
foliage crops. Florida Foliage Grower 11: 6-8. 

Hamon, A. B. 1978. Opuntiaspis carinata (Cockerell) 
(Homoptera: Coccoidea: Diaspididae). Entomolo- 
gy Circular, Florida Department of Agriculture 
and Consumer Services Division of Plant Industry 
196: 1. 

. 1979. Angreaceum scale, Conchaspis angrae- 

ci Cockerell (Homoptera: Coccoidea: Conchaspi- 

didae). Entomology Circular, Florida Department 
of Agriculture and Consumer Services Division of 

Plant Industry 201: 1-2. 

. 1980. Bamboo pit scale. Asterolecanium bam- 

busae (Boisduval) (Homoptera: Coccoidea: Dias- 

pididae). Entomology Circular, Florida Depart- 

ment of Agriculture and Consumer Services Di- 

vision of Plant Industry 220: 1-2. 

. 1981. Plumose scale, Morganella longispina 


(Morgan) (Homoptera: Coccoidea: Diaspididae). 
Entomology Circular. Florida Department of Ag- 
riculture and Consummer Sevices Division of 
Plant Industry 226: 1-2. 


154 PROCEEDINGS OF THE ENTOMOLOGICAL SOCIETY OF WASHINGTON 


1984. A cactus mealybug, Hypogeococcus 

festerianus (Lizer Y Trelles), in Florida (Homop- 

tera: Coccoidea: Pseudococcidae). Entomology 

Circular, Florida Department of Agriculture and 

Consummer Sevices Division of Plant Industry, 

No. 263: 1-2. 

. 2002. Pest Alert: White mango scale, Aula- 

- caspis tubercularis Newstead (Coccoidea: Dias- 
pididae). [web page] http://doacs.state. fl.us/~pi/ 
enpp/ento/aulacaspis-tubercularis.html. Accessed 
on 2 April 2004. 

Hamon, A. B. and M. L. Williams. 1984. The soft 
scale insects of Florida (Homoptera: Coccoidea: 
Coccidae). Arthropods of Florida and Neighbor- 
ing Land Areas. Florida Department of Agricul- 
ture and Consumer Services Division of Plant In- 
dustry, Gainesville. 194 pp. 

Hara, A. H., T. Y. Hata, and B. K. S. Hu. 1996. Control 
of the palm mealybug with insecticides, Hawaii, 
1995, pp. 381-382. fu Burditt, A. K., Jr, ed. Ar- 
thropod Management Tests, Vol. 21. Entomolog- 
ical Society of America, Lanham, Maryland. 

Hendricks, H. and M. Kosztarab. 1999. Revision of the 
Tribe Serrolecaniini (Homoptera: Pseudococci- 
dae). de Gruyter, Berlin & New York, 213 pp. 

Herbert, E B. 1920. Cypress bark scale. United States 
Department of Agriculture Bulletin 838, 22 pp. 

. 1936. Insect pests of western oaks and their 
control. Proceedings of the Annual Meeting of the 
Western Shade Tree Conference 3:°32—43. 

Hodgson, C. J. 1994. The Scale Insect Family Cocci- 
dae: An Identification Manual to Genera. CAB In- 
ternational, Wallingford, Oxon, UK, 639 pp. 

Howard, E W. and A. D. Oliver. 1985. Armored scale 
insects (Homoptera: Diaspididae) of Louisiana. 
Bulletin of the Louisiana Experiment Station 767: 
1-125. 

Howard, F W., A. Hamon, M. McLaughlin, T. Weis- 
sling, and S. L. Yang. 1999. Aulacaspis yasumat- 
sui (Hemiptera: Sternorrhyncha: Diaspididae), a 
scale insect pest of cycads recently introduced into 
Florida. Florida Entomologist 82: 14—26. 

Howard, E W., A. Hamon, G. S. Hodges, and C. M. 
Mannion. 2002. Featured Creatures. [web page] 
Publication Number EENY-276. http://crea- 
tures.ifas.ufl.edu/orn/scales/lobate-lac.htm (ac- 
cessed 8 April 2003) 

Howard, L. O. 1894. On the geographical distribution 
of some common scale insects. Canadian Ento- 
mologist 26: 353-356. 

. 1895. Some scale insects of the orchard. Unit- 
ed States Department of Agriculture Yearbook 
1894: 249—276. 

Hoy, J. M. 1962. Eriococcidae (Homoptera: Coccoi- 
dea) of New Zealand. New Zealand Department 
of Scientific and Industrial Research Bulletin 146: 
1-219. 

Johnson, D. T., B. A. Lewis, and J. D. Whitehead. 


1999. Grape scale (Homoptera: Diaspididae) bi- 
ology and management on grapes. Journal of En- 
tomological Science 34: 161—170. 

Johnson, W. T. and H. H. Lyon. 1988. Insects that Feed 
on Trees and Shrubs. (Second edition). Cornell 
University Press, Ithaca, New York, 556 pp. 

. 1991. Insects that Feed on Trees and Shrubs. 
Comstock Publishing Associates, Ithaca, New 
York, 560 pp. 

Johnston, L. C. 1964. Two new orchid pests. Orchid 
Digest 28: 122-124. 

Kawai, S. and K. Takagi. 1971. Descriptions of three 
economically important species of root-feeding 
mealybugs in Japan (Homoptera: Pseudococci- 
dae). Applied Entomology and Zoology 6: 175— 
182. 

Kosztarab, M. 1996. Scale Insects of Northeastern 
North America. Identification, Biology, and Dis- 
tribution. Virginia Museum of Natural History, 
Martinsburg, 650 pp. 

Kosztarab, M. and E Kozár 1988. Scale Insects of 
Central Europe. Akademiai Kiado, Budapest, 456 
DP. 

Kosztarab, M. and C. W. Schaefer. 1990. Conclusions, 
pp. 241—247. Jn Kosztarab, M. and C. W. Schae- 
fer, eds. Systematics of the North American In- 
sects and Arachnids: Status and Needs, ed. Vir- 
ginia Agricultural Experiment Station Information 
Series 90-1. Virginia Polytechnic Institute and 
State University, Blacksburg, 247 pp. 

Kosztarab, M. and D. F. Vest. 1966. Two new Cero- 
coccus species, with a revised key to the genus in 
North America (Homoptera: Coccoidea: Astero- 
lecaniidae). Annals of the Entomological Society 
of America 59: 369-376. 

Kouskolekas, C. A. and R. L. Self. 1973. Methods 
sought for controlling pesky ground pearls in 
lawns. Highlights of Agricultural Research (Au- 
burn University) 20: 11. 

Kuwana, S. I. 1902. Coccidae (scale insects) of Japan. 
Proceedings of the California Academy of Scienc- 
es 3: 43-98. 

. 1925. The diaspine Coccidae of Japan. I. Gen- 
era Poliaspis, Ischnaspis, and Parlatoria. Tech- 
nical Bulletin of the Department of Finance, Im- 
perial Plant Quarantine Service. Japan No. 1, 18 
pP. 

Labuschagne, T. I., H. van Hamburg, and I. J. Frone- 
man. 1995. Population dynamics of the mango 
scale, Aulacaspis tubercularis (INewstead) (Coc- 
coidea: Diaspididae). in South Africa. Israel Jour- 
nal of Entomology 29: 207-217. 

Lacroix, D. S. 1926. Miscellaneous observations on a 
cranberry scale Targionia dearnessi (Ckll.). En- 
tomological News 37::249—251. 

Lambdin, E. L. 1990. Development of the black willow 
scale, Chionaspis salicisnigrae (Homoptera: Dias- 


VOLUME 107, NUMBER |1 


pididae), in Tennessee. Entomological News 10}: 
288-292. 

Lambdin, P. L. and M. Kosztarab. 1977. Morphology 
and systematics of the adult females of the genus 
Cerococcus (Homoptera: Coccoidea: Cerococci- 
dae). Research Division Bulletin Virginia Poly- 
technic Institute and State University, Blacksburg 
128, 252 pp. 

Liu, T., M. Kosztarab, and M. Rhoades. 1989. I. Bio- 
systematics of the adult females of the genus 
Chionaspis (Homoptera: Coccoidea: Diaspididae) 
of North America, with emphasis on polymor- 
phism. Studies on the morphology and systematics 
of scale insects—No. 15 (Contribution No. 2 to a 
National Biological Survey). Bulletin 88-2. Vir- 
ginia Agricultural Experiment Station, Blacks- 
burg, 126 pp. 

MacAloney, H. J. 1961. Pine tortoise scale. United 
States Department of Agriculture, Forest Service, 
Forest Pest Leaflet 57, 7 pp. 

Manichote, P. and W. W. Middlekauff. 1967. Life his- 
tory studies of the cactus mealybug Spilococcus 
cactearum McKenzie (Homoptera: Coccoidea: 
Pseudococcidae). Hilgardia 37: 639—660. 

Marlatt, C. L. 1908. New species of diaspine scale 
insects. United States Department of Agriculture, 
Bureau of Entomology. Technical Series 16: 11— 
22 


. 1920. Federal plant quarantine work and co- 
operation with state officials. Journal of Economic 
Entomology 13: 179—180. 

McCambridge, W. E 1974. Pinyon needle scale. United 
States Department of Agriculture, Forest Service, 
Forest Pest Leaflet 148: 1—4. 

McClure, M. S. 1977. Resurgence of the scale, Fiori- 
nia externa (Homoptera: Diaspididae), on hem- 
lock following insecticide application. Environ- 
mental Entomology 6: 48—484. 

. 1983. Temperature and host availability affect 

the distribution of Matsucoccus marsumurae (Ku- 

wana) (Homoptera: Margarodidae) in Asia and 

North America. Annals of the Entomological So- 

ciety of America 76: 761—765. 

. |988. The armored scales of hemlock, pp. 46— 
65 In Berryman, A. A., ed. Dynamics of Forest 
Insect Populations: Patterns, Causes, Implications. 
Plenum Press, New York, 624 pp. 

McClure, M. S. and M. B. Fergione. 1977. Fiorinia 
externa and Tsugaspidiotus tsugae (Homoptera: 
Diaspididae): Distribution, abundance, and new 
hosts of two destructive scale insects of eastern 
hemlock in Connecticut. Environmental Entomol- 
ogy 6: 807-811. 

McConnell, H. S. and J. A. Davidson, 1959. Obser- 
vations on the life history and morphology of Ker- 
mes pubescens Bogue (Homoptera: Coccoidea: 
Dactylopiidae). Annals of the Entomological So- 
ciety of America 52: 463—468. 


155 


McDaniel, B. 1968. The armored scale insects of Texas 
(Homoptera: Coccoidea: Diaspididae). Southwest- 
ern Naturalist 13: 201—242. 

McGregor, R. C. 1973. The emigrant pest: A report to 
Dr. Francis J. Mulhern, Administrator, Animal and 
Plant Health Inspection Service, Hyattsville, 
Maryland. 

McKenzie, H. L.. 1938. The genus Aonidiella (Homop- 
tera: Coccoidea: Diaspididae). (Contribution num- 
ber 8). Microentomology 3: 1-36. 

. 1939. A revision of the genus Chrysomphalus 

and supplementary notes on the genus Aonidiella 

(Homoptera: Coccoidea: Diaspididae). Microen- 

tomology 4: 51—77. 

1942. Seasonal history of the margarodid 

scale, Matsucoccus bisetosus Morrison, occurring 

on ponderosa and jeffrey pines in California (Ho- 
moptera: Coccoidea; Margarodidae). (Contribu- 

tion No. 31). Microentomology 7: 19-24. 

. 1943a. Miscellaneous diaspid studies includ- 

ing notes on Chrysomphalus (Homoptera: Coc- 

coidea: Diaspididae). Bulletin of the California 

Department of Agriculture 32: 148-162. 

1943b. Notes on Matsucoccus vexillorion 

Morrison (Homoptera: Coccoidea: Margarodidae). 

(Contribution No. 40). Microentomology 8: 53— 

Ske 


. 1945. A revision of Parlatoria and closely 
allied genera. (Homoptera: Coccoidea: Diaspidi- 
dae). Microentomology 10: 47-121. 

. 1951. Present status of the kuno scale. Lecan- 
thon kimoensis Kuwana, in California (Homoptera: 
Coccoidea: Coccidae). Bulletin Department of 
Agriculture, State of California 40: 105—109. 

. 1953. Two new Selenaspidus scales infesting 
Euphorbia in California. (Homoptera: Coccoidea: 
Diaspididae). Scale studies—Part XII. Bulletin of 
the California Department of Agriculture 42: 53— 
58. 


. 1955. A new species of Lepidosaphes scale 
infesting umbrella pine in California. (Homoptera; 
Coccoidea; Diaspididae). Pan-Pacific Entomolo- 
gist 31: 187—190. 

. 1956. The armored scale insects of California. 
Bulletin of the California Insect Survey 5. 209 pp. 
. 1960a. Taxonomic study of California mealy- 
bugs with descriptions of new species (Homop- 
tera: Coccoidea: Pseudococcidae). Hilgardia 29: 
681—770. 

. 1960b. Taxonomic position of Parlatoria vi- 
rescens Maskell, and descriptions of related spe- 
cies (Homoptera: Coccoidea: Diaspididae). Scale 
studies pt. 14. Bulletin of the California Depart- 
ment of Agriculture 49: 204-211. 

. 1967. Mealybugs of California with Taxono- 
my. Biology. and Control of North American Spe- 


cics (Homoptera: Cooccoidea: Pseudococcidae). 
University of California Press, Berkeley, 526 pp. 


156 PROCEEDINGS OF THE ENTOMOLOGICAL SOCIETY OF WASHINGTON 


Merrill, G. B. 1953. A revision of the scale insects of 
Florida. Bulletin of the Florida State Plant Board 
1: 1-143. 

Merrill, G. B. and Chaffin, J. 1923. Scale insects of 
Florida. Quarterly Bulletin of the Florida State 
Plant Board 7: 177—298. 

Michener, C. D., L. A. Calkins, and R. E. Beer. 1957. 
Summary of activities in the Southern Division. 
Biennial Report of the Kansas State Entomologi- 
cal Commission 25: 5-8. 

Miller, D. R. 1975. A revision of the genus Hetero- 
coccus Ferris with a diagnosis of Brevennia Goux 
(Homoptera: Coccoidea: Pseudococcidae). United 
States Department of Agriculture Technical Bul- 
letin 1497, 61 pp. 

. 1985. Superfamily Coccoidea. Scale Insects. 

pp. 87-123 In Drooz, A.T., Insects of Eastern For- 

ests. United States Department of Agriculture, 

Miscellaneous. Publication. 1426, 608 pp. 

. 199]. Pseudococcidae. Coccidology training 

session Vl. Maryland Center for Systematic En- 

tomology, University of Maryland, College Park, 

Vol. 2. 116 pp. 

. 2001 (1999). Identification of the pink hibis- 
cus mealybug, Maconellicoccus hirsutus (Green) 
(Hemiptera: Sternorrhyncha: Pseudococcidae). In- 
secta Mundi 13(3/4): 189—202. 

Miller, D. R. and J. A. Davidson. 1990. 3.1.1 A List 
of the armored scale insect pests, pp. 299—306. In 
Rosen, D., ed. Armored Scale Insects, Their Bi- 
ology, Natural Enemies and Control [Series title: 
World Crop Pests, Vol. 4B]. Elsevier, Amsterdam, 
the Netherlands, 688 pp. 

. 1998. A new species of armored scale (He- 
miptera: Coccoidea: Diaspididae) previously con- 
fused with Hemiberlesia diffinis (Newstead). Pro- 
ceedings of the Entomological Society of Wash- 
ington 100: 193-201. 

Miller, D.R., J. A. Davidson, and M. B. Stoetzel. 1984. 
A taxonomic study of the armored scale Pseudis- 
chnaspis Hempel (Homoptera: Coccoidea: Dias- 
pididae). Proceedings of the Entomological Soci- 
ety of Washington 86: 94—109. 

Miller, D. R. and G. L. Miller. 1992. Systematic anal- 
ysis of Acanthococcus (Homoptera: Coccoidea: 
Eriococcidae) in the western United States. Trans- 
actions of the American Entomological Society 
118: 1—106. 

. 2002. Redescription of Paracoccus margina- 
fus Williams and Granara de Willink (Hemiptera: 
Coccoidea: Pseudococcidae), including descrip- 
tions of the immature stages and adult male. Pro- 
ceedings of the Entomological Society of Wash- 
ington 104: 1—23. 

Miller, D. R., G. L. Miller, and G. W. Watson. 2002. 
Invasive species of mealybugs (Hemiptera: Pseu- 
dococcidae) and their threat to U.S. agriculture. 


Proceedings of the Entomological Society of 
Washington 104: 825—836. 

Miller, D. R. and D. J. Williams. 1997. A new species 
of mealybug in the genus Pseudococcus (Homop- 
tera: Pseudococcidae) of quarantine importance. 
Proceedings of the Entomological Society of 
Washington 99: 305-311. 

Miller, G. L. and D. R. Miller. 2003. Invasive soft 
scales (Hemiptera: Coccidae) and their threat to 
U.S. agriculture. Proceedings of the Entomologi- 
cal Society of Washington 105: 832—846. 

Morrison, A. E. 1946. Insects infesting camellias. Bul- 
letin of the California Department of Agriculture 
Zar EISE 

Munir, B. and R. 1. Sailer. 1985. Population dynamics 
of the tea scale, Fiorinia theae (Homoptera: Dias- 
pididae), with biology and life tables. Environ- 
mental Entomology 14: 742-748. 

Murakami, Y. 1970. A review of biology and ecology 
of diaspine scales in Japan (Homoptera, Coccoi- 
dea). Mushi 43: 65-114. 

Myers, L. E. 1932. Two economic greenhouse mealy- 
bugs of Mississippi. The citrus mealybug and the 
Mexican mealybug. Journal of Economic Ento- 
mology 25: 891—896. 

Nada, S., S. A. Rabo, and G. E. D. Hussein. 1990. 
Scale insects infesting mango trees in Egypt (Ho- 
moptera: Coccoidea), pp. 133-134. In Proceed- 
ings of the Sixth International Symposium of 
Scale Insect Studies, Part II. Cracow, Poland: Au- 
gust 6-12, 1990. Agricultural University Press, 
Cracow, 162 pp. 

Negron, J. E and S. R. Clarke. 1995. Scale insect out- 
breaks associated with new pyrethroids in a lob- 
lolly pine seed orchard. Journal of Entomological 
Science 30: 149-153. 

Osborn, H. T. 1952. Insect pest survey. Bulletin of the 
California Department of Agriculture 40: 150— 
155. 

Park, J. D. and K. H. Hong. 1992. Species, damage 
and population density of Pseudococcidae injuring 
pear fruits. Korean Journal of Applied Entomol- 
ogy 31: 133-138. (in Korean) 

Parr, T. 1939. Matsucoccus sp. a scale insect injurious 
to certain pines in the northeast (Hemiptera-Ho- 
moptera). Journal of Economic Entomology 32: 
624—630. 

Pirone, P. P. 1970. Diseases and Pests of Ornamental 
Plants. The Ronald Press Co., New York, 546 pp. 

Polavarapu, S., J. A. Davidson, and D. R. Miller. 2000. 
Life history of the Putnam scale, Diaspidiotus an- 
cylus (Putnam) (Hemiptera: Coccoidea: Diaspidi- 
dae) on blueberries (Vaccinium corymbosum, eri- 
caceae) in New Jersey, with a world list of scale 
insects on blueberries. Proceedings of the Ento- 
mological Society of Washington 102: 549—560. 

Potter, D. A. 1998. Destructive Turfgrass Insects: Bi- 


VOLUME 107, NUMBER 1 


ology, Diagnosis and Control. Ann Arbor Press, 
Chelsea, Michigan, 344 pp. 

Qin, T. K., P. J. Gullan and A. C. Beattie. 1998. Bio- 
geography of the wax scales (Insecta: Hemiptera: 
Coccidae: Ceroplastinae). Journal of Biogeogra- 
phy 25: 37-45. 

Qin, T.K., P. J. Gullan, G. A. C. Beattie, J. W. H. True- 
man, P. S. Cranston, M. J. Fletcher, and D. P. A. 
Sands. 1994. The current distribution and geo- 
graphical origin of the scale insect pest Ceroplas- 
tes sinensis (Hemiptera: Coccidae). Bulletin of 
Entomological Research 84: 541—549. 

Richards, A. M. 1962. The oyster-shell scale Qrad- 
raspidiotus ostreaeformis (Curtis), in the Christ- 
church district of New Zealand. New Zealand 
Journal of Agricultural Research 5: 95-100. 

Rosen, D. and P. DeBach. 1978. Diaspididae, pp. 78— 
128. Jn Clausen, C.P. Introduced Parasites and 
Predators of Arthropod Pests and Weeds: A World 
Review. Agricultural Research Service, United 
States Department of Agriculture, Washington, 
DC, 545 pp. 

Russell, L. M. 1941. A classification of the scale insect 
genus Asterolecanium. United States Department 
of Agriculture, Miscellaneous Publications 424, 
319 pp. 

Saakyan-Baranova, A. A. 1954. Pests of greenhouse 
plants. Akademii Nauk SSSR Glavnogo Botani- 
cheskii Sada Trudy 4: 7-41 (in Russian). 

Sailer, R. I. 1978. Our immigrant insect fauna. Bulletin 
of the Entomological Society of America. 24: 3— 
11. 


. 1983. History of insect introductions, pp. 15— 
38. In Wilson, C. L. and C. L. Graham, eds. Ex- 
otic Plant Pests and North American Agriculture. 
Academic Press, New York, 522 pp. 

Santas, L. A. 1988. Physokermes hemicryphus (Dal- 
man) a fir scale insect useful to apiculture in 
Greece. Entomologia Hellenica 6: 11-22. 

Sasscer, E. R. 1918. Important foreign insect pests col- 
lected on imported nursery stock in 1917. Journal 
of Economic Entomology 11:125-129. 

Snetsinger, R. 1966. Biology and control of a root- 
feeding mealybug on Saintpaulia. Journal of Eco- 
nomic Entomology 59: 1077-1078. 

Spink, W. T. and J. R. Dogger. 1961. Chemical control 
of the ground pearl, Eumargarodes laiugi. Journal 
of Economic Entomology 54: 423—424. 

Stafford, E. M. and D. E Barnes. 1948. Biology of the 
fig scale in California. Hilgardia 18: 567—598. 
Stauffer, S. and M. Rose. 1997. 3.2.2 Biological con- 
trol of soft scale insects in interior plantscapes in 
the USA, pp. 183-205. /n Ben-Dov, Y. and C. J. 
Hodgson, eds. Soft Scale Insects— Their Biology. 
Natural! Enemies and Control. Vol. 7B. Elsevier, 

Amsterdam and New York, 442 pp. 

Steinweden, J. B. 1946. The identity of certain com- 

mon American species of Pulvinaria (Homoptera: 


157 


Coccoidea: Coccidae). (Contribution no. 49). Mi- 
croentomology 11: 1—28. 

Stimmel, J. E 1978. Fletcher scale, Lecanium fletcheri 
Cockerell, (Homoptera: Diaspididae). Pennsylva- 
nia Department of Agriculture, Regulatory Horti- 
culture 4: 15-16 (Entomology Circular No.164). 

. 1986. Aspidiotus cryptomeriae Kuwana, an 

armored scale pest of conifers. Commonwealth of 

Pennsylvania Department of Agriculture, Regula- 

tory Horticulture 12: 21—22. 

. 1994. Lepidosaphes pini, an armored scale on 
pines (Homoptera: Diaspididae). Commonwealth 
of Pennsylvania Department of Agriculture, Reg- 
ulatory Horticulture 20: 19—20 (Entomolgy Cir- 
cular No.164). 

—— 1996. Miscanthus mealybug, Miscanthicoccus 
miscanthi (Takahashi). Commonwealth of Penn- 
sylvania Department of Agriculture, Regulatory 
Horticulture 22: 21—23. 

Stoetzel, M. B. and J. A. Davidson. 1971. Biology of 
the obscure scale, Melanaspis obscura (Homop- 
tera: Diaspididae), on pin oak in Maryland. An- 
nals of the Entomological Society of America 64: 
45-50. 

Stumpf, C. E 2000. A revision of the pit scale species 
in the subfamily Asterolecaniidae in North and 
South America, Ph.D. Dissertation, University of 
Tennessee, United States, 356 pp. 

Stumpf, C.F and P. L. Lambdin. 2000. Distribution and 
known host records for Planchonia stentae (He- 
miptera: Coccoidea: Asterolecaniidae). Florida 
Entomologist 83: 368—369. 

Tabatadze, E. S. and V. A. Yasnosh. 2001 (1999). Pop- 
ulation dynamics and biocontrol of the Japanese 
scale, Lopholeucaspis japonica (Cockerell) in 
Georgia. Entomologica 33: 429—434. 

Takagi, S. 1961. A contribution to the knowledge of 
the Diaspididini of Japan (Homoptera: Coccoidea) 
Pt. H. Insecta Matsumurana 24: 4—42. 

Talhouk, A. M. S. 1975. Citrus pests throughout the 
world. Ciba-Geigy Agrochemicals, Technical 
Monograph 4: 21-23. 

Taylor, T. H. C. 1935. The campaign against Aspidiotus 
destructor, Sign., in Fiji. Bulletin of Entomologi- 
cal Research 26: 1-102. 

Van Driesche, R. G. and T. S. Bellows, Jr. 1996. Bio- 
logical Control. Chapman and Hall, New York. 
539 pp. 

Ward. A. 1966. Mealybugs (Hemiptera: Pseudococci- 
dae) in Hawke's Bay orchards. New Zealand Jour- 
nal of Agricultural Research 9: 452—454. 

Washburn, J. O. and G. W. Frankie. 1985. Biological 
studies of iceplant scale. Puhinariella mesem- 
bryanthemi and Pulvinaria delottoi (Homoptera: 
Coccidae) in California. Hilgardia 53: 1—27. 

Washburn, R. I. 1965. Description and bionomics of a 


new species of Puro from Utah (Homoptera: Coc- 


158 PROCEEDINGS OF THE ENTOMOLOGICAL SOCIETY OF WASHINGTON 


coidea: Pseudococcidae). Annals of the Entomo- 
logical Society of America 58: 293-297. 

Westcott, C. 1973. The Gardener’s Bug Book. Dou- 
bleday and Co., Garden City, New York, 689 pp. 

Wheeler, A. G., Jr. and E. R. Hoebeke. 2001. A history 
of adventive insects in North America: Their path- 
ways of entry and programs for their detection, 
pp. 3-15. /n USDA-APHIS. Detecting and mon- 
itoring invasive species. Proceedings of the Plant 
Health Conference October 24—25, 2000. United 
States Department of Agriculture, Animal and 
Plant Health Inspection Service, Technical Bulle- 
tin, 79 pp. 

Whiting, D. C. and L. E. Hoy. 1998. High-pressure 
washing treatments to remove obscure mealybug 
(Homoptera: Pseudococcidae) and lightbrown ap- 
ple moth (Lepidoptera: Tortricidae) from harvest- 
ed apples. Journal of Economic Entomology 91: 
1458-1463. 

Williams, D. J. 1963. Synoptic revisions of I. Lindin- 
gaspis and II. Audaspis with two new allied gen- 
era (Hemiptera: Coccoidea). Bulletin of the Brit- 
ish Museum (Natural History) Entomology 15: 1— 
31. 


. 1985. Australian Mealybugs. British Museum 

(Natural History). London, 431 pp. 

. 1996. A synoptic account of the mealybug 

genus Ferrisia. Entomologist’s Monthly Magazine 

132: 1-10. 

. 1998. Mealybugs of the genera Eumyrmococ- 

cus Silvestri and Xenococcus Silvestri associated 

with the ant genus Acropyga Roger and a review 

of the subfamily Rhizoecinae (Hemiptera, Coc- 

coidea, Pseudococcidae). Bulletin of the Natural 

History Museum. Entomological Series (London) 

67: 1—64. 

. 2003. A mealybug increasing its range on 
bamboo. Entomologist's Monthly Magazine 139: 
68. 

Williams, D. J. and M. C. Granara de Willink. 1992. 


Mealybugs of Central and South America. CAB 
International, London, England, 635 pp. 

Williams, D. J. and A. B. Hamon. 1994. Phenacoccus 
parvus Morrison, a possible injurious mealybug 
recorded for the first time from Florida (Homop- 
tera: Coccoidea: Pseudococcidae). Insecta Mundi 
8(1—2): 16. 

Williams, D. J. and D. R. Miller. 2002. Systematic 
studies on the Antonina crawi Cockerell (Hemip- 
tera: Coccoidea: Pseudococcidae) complex of pest 
mealybugs. Proceedings of the Entomological So- 
ciety of Washington 104: 896-911. 

Williams, D. J. and S. Nakahara. 1980. Rhizoecus prit- 
chardi McKenzie, a junior synonym of K. dianthi 
Green (Homoptera: Pseudococcidae). Proceedings 
of the Entomological Society of Washington 82: 
336-337. 

Williams, D. J. and G. W. Watson. 1988. The Scale 
Insects of the Tropical South Pacific Region. Pt. 
1: The Armoured Scales (Diaspididae). CAB In- 
ternational Institute of Entomology, London, 290 
pp. 

Williams, D. J. and G. W. Watson. 1990. The Scale 
Insects of the Tropical South Pacific Region. Pt. 
3: The Soft Scales (Coccidae) and Other Families. 
CAB International Institute of Entomology, Lon- 
don, 267 pp. 

Williams, M. L. and M. Kosztarab. 1972. Morphology 
and systematics of the Coccidae of Virginia with 
notes on their biology (Homoptera: Coccoidea). 
Research Division Bulletin. Virginia Polytechnic 
Institute and State University 74, 215 pp. 

Wilson, C. E. 1917. Some Florida scale-insects. Quar- 
terly Bulletin of the Florida State Plant Board 2: 
2-65. 

Wysoki, M. 1997. Present status of arthropod fauna in 
mango orchards in Israel. Acta Horticulturae 455: 
805-811. 

Zimmerman, E. C. 1948. Homoptera: Sternorrhyncha. 
Insects of Hawaii 5, 464 pp. 


